www.irjournal.org mental, genetic, and immunological factors in the development of the disease. The gold standard for CD diagnosis is ileocolonoscopy with biopsies; complementary methodologies include capsule endoscopy, CT enterography, MRI, and ultrasound, as well as analysis of systemic and fecal biomarkers. [2] [3] [4] The main therapeutic options for the management of CD include: corticosteroids, antibiotics, 5-aminosalicylates (5-ASA), azathioprine (AZA), 6-mercaptopurine (6-MP), methotrexate, biological agents, and surgery. Despite advances in pharmacological therapy over the last decade, it is estimated that up to 75% of patients with CD in the terminal ileum and colon will still need surgery at some stage of the disease. 5 Surgical procedures are the result of significant complications of CD, especially abscesses and perianal and abdominal fistulas, as well as symptomatic intestinal strictures, dysplasia, and cancer. 6 Recurrence of CD remains among the most important challenges in its management, with 30−70% of patients reoperated within 10 years after the first resection. 6 Nearly 70−90% of these patients will present with postoperative endoscopic recurrence (PER) between the first and third year after the surgical procedure. 7, 8 Many drugs have been tested as possible options for the prevention of recurrence after surgical resection in patients with CD, such as 5-ASA, antibiotics, corticosteroids, probiotics, thiopurines, and biological agents, such as inflix-, thiopurines, and biological agents, such as infliximab (IFX) and adalimumab (ADA). 9 5-ASA, antibiotics, and thiopurines are associated with limited efficacy, poor adherence to treatment, and possible adverse events. 10 Biological agents have recently been compared to conventional therapy in prospective studies and in different case series. Major studies have found that this class of medications is superior in preventing PER compared to conventional therapy. [11] [12] [13] [14] [15] Mostly owing to the lack of real-world data, the objective of this study was to compare PER rates among patients with CD treated with conventional therapy or biological agents (IFX and ADA) after ileocecal resections, in an international multicenter setting.
METHODS

Study Design
This multicenter, retrospective, and observational study was performed to determine PER rates in consecutive patients undergoing ileocecal resections, from January 2008 to January 2013; data were from seven referral centers for the management of CD, located in three different countries (Brazil, Japan, and Italy). These data comprised the MULTIPER (Multicenter International Postoperative Endoscopic Recurrence) database. This study was approved by the Research Ethics Committee of each institution involved.
Inclusion and Exclusion Criteria
The inclusion criteria for the study were: patients diagnosed with CD, age between 16 and 80 years, who had ileocecal resections (conventional or laparoscopic), and who underwent endoscopic evaluation (ileocolonoscopy) within at most 12 months after surgery. Exclusion criteria were patients with other IBDs (UC and indeterminate inflammatory disease), age under 16 and above 80, who underwent ileocolonoscopy more than 12 months after surgery, as well as those who had incomplete or absent data in the medical charts.
Patients' Characteristics
Variables analyzed were age, gender, duration of CD, smoking, need for blood transfusion perioperatively, Montreal classification (at the time of diagnosis of CD), concomitant perianal disease, concomitant use of corticosteroids, AZA, or 6-MP, prior use of biologicals, previous surgical resections, residual CD, surgical approach (open or laparoscopic) and anastomotic technique (hand-sewn or stapled; end-to-end or side-to-side), early surgical complications, presence of granuloma, and extent of the surgical specimen.
Definition of PER
The occurrence of PER was determined according to the Rutgeerts' score, 7 described in Table 1 . PER was defined as a Rutgeerts' score ≥i2, and patients with a score ≤i1 were defined as having mucosal normality. 
Group Definition
Following identification of patients who met the inclusion criteria from operative lists, the electronic medical records were reviewed, and a specific datasheet was completed. Patients were allocated into two groups, according to the treatment selected to prevent PER after the procedures: conventional or biological therapy. Patients receiving conventional therapy were treated with any type of non-biological medication (5-ASA, antibiotics, AZA, 6-MP). Patients in the biologicals group used anti-tumor necrosis factor agents (IFX or ADA), which could be administered concomitantly with conventional therapy.
The variables between the groups were compared. PER rates were determined at the first colonoscopies performed after surgery, and compared between these two groups. There was no centralized reading of the colonoscopies for classification of recurrence. The database included the classification by the Rutgeerts' score for every patient included in the electronic charts that were reviewed.
According to the practice at each of the 7 referral units, patients with high risk for recurrence (defined as having at least two of the following characteristics: previous resection, perforating abdominal disease, perianal CD, and smoking) were primarily treated with biologicals after surgery. Patients with low risk were primarily treated with conventional therapy.
Statistical Analysis
Statistical analysis was performed using SPSS software (IBM SPSS Statistics for Windows, Version 20.0. Armonk, NY: IBM Corp.). Fisher' s exact test and Chi-Square test were used for assessing qualitative variables, and Student's t-test and non-parametric Mann-Whitney test for quantitative variables. Statistical significance was considered as P<0.05.
RESULTS
Initially, 231 patients were selected (85 from Brazil, 50 from Italy, and 96 from Japan). Of this initial sample, 63 were excluded owing to incomplete data in the medical records (n=18); first postoperative colonoscopy >12 months (n=39); or participation in other trials, in which the postoperative therapy was unknown (n=6). Thus, 168 patients were included in the present study, 96 of whom received biological therapy, and 72 received conventional treatment after surgery. The study design is illustrated in Fig. 1 .
The baseline characteristics of each group are shown in Table 2 , for comparison. The data showed that patients managed with biological therapy after surgery had longer duration of CD; higher percentages of ileocolic involvement, according to the Montreal classification; higher rates of concomitant use of immunomodulators and previous resections; higher numbers of conventional procedures (open surgery, non-laparoscopic); and a higher incidence of granulomas, when compared to patients treated with conventional therapy. The time until the first postoperative colonoscopy was also recorded, and no difference was observed between the two groups.
With respect to the primary purpose of the study, PER was identified in 25/96 (26%) patients on biological therapy, and in 24/72 (33.3%) on conventional therapy (P=0.310; Fig. 2 ). The individual subscores from the Rutgeerts' score were also separately analyzed, and no statistical difference was found between the two groups (P=0.697; Table 3 ).
DISCUSSION
Surgical resection is still needed in many CD patients, regardless of recent advances in medical therapy (new drugs) or treatment strategies. During the natural history of the disease, approximately 70−80% of patients will require intes- tinal resection within 10 years of diagnosis. 8, 16 PER is a common event after surgery, occurring in up to 80% of patients after 1 year. 9 Thus, the use of colonoscopy and subsequent application of the Rutgeerts' score up to 12 months after surgery, helps to identify patients with early PER, and thus optimize drug therapy to achieve better control of disease activity. 8 Several drugs have been studied for the prevention of PER: Values are presented as a n (%) or mean±SD. *Indicates a statistical difference between the groups in relation to the variable analyzed. AZA, azathioprine; 6-MP, 6-mercaptopurine. www.irjournal.org metronidazole, probiotics, AZA, and more recently, biological agents (IFX and ADA). Each medication has its indication based on clinical criteria: patients with a lower risk of recurrence can be managed with conventional therapy, and patients with a higher risk require more powerful drugs, such as biological agents, for better long-term results. 8 Strategies for postoperative management to prevent PER may help maintain longer endoscopic remission. Conventional therapy has proved to be effective and should be used in patients with a lower risk of endoscopic recurrence. 17, 18 Previous prospective studies with biological agents have suggested greater efficacy for the prevention of PER in relation to conventional treatment in patients at high risk for recurrence (mainly smokers, and patients with penetrating disease and previous resections). Most of these studies were performed in small patient samples with a short follow-up period. Few observational studies have been published. [19] [20] [21] [22] [23] The present study, a real-world observational case series with patients from 3 different countries, showed no difference in PER rates between patients treated with biological or conventional therapy (26% vs. 33.3%, P =0.310). A likely reason for these results is the lack of complete homogeneity between patients in the study groups. Individuals who used IFX or ADA after surgery had a longer duration of CD and higher rate of concomitant immunomodulator use, in addition to a higher percentage of conventional operations (possibly due to more severe disease); these probably characterized a group of patients with worse prognosis over time, and consequently a higher chance of developing PER. Furthermore, patients from the biological group had a higher rate of prior resections for CD, and a higher frequency of granulomas, factors reported in the literature that similarly suggest a higher risk for recurrence. 8, 9 These factors may have contributed to a significant increase in PER rates in this group of patients. The present study suggests that the lack of statistical difference was due to a higher PER rate in the group of patients receiving biological treatment, when prospective studies suggest the opposite. 21 Regueiro et al., in a prospective randomized study comparing conventional treatment with IFX, identified PER after 1 year in only 9.1% of patients who used biological therapy. 12 Savarino et al. compared the use of ADA with AZA and 5-ASA, and the rate of PER 2 years after ileocolic resections in the group using ADA was only 6.3%.
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In the present study, the observed 26% PER rate may also be explained by the fact that not all patients had a "curative" resection, without residual CD; among other factors, this is a totally different population from that of the previously mentioned studies.
A recently published randomized trial compared two different strategies in postoperative follow-up of patients submitted to ileocecal resections. In this study (the PostOperative Crohn' s Endoscopic Recurrence [POCER] Trial), tailoring therapy based on the findings of colonoscopy performed 6 months postoperatively led to lower PER rates; this was in comparison to the best prescribed postoperative regimen, without interventional endoscopic examination, in a longer follow-up of 18 months. 24 Our observational study demonstrated that the mean time for the first postoperative colonoscopy was approximately 6 months in both groups, in accordance with the conclusions and the recommendations of the ideal strategy for these patients, as described in this important trial. The limitations of a multicenter, international, and observational retrospective study also contributed to the absence of differences and failure to confirm the primary hypothesis of this study. Patients were not followed in the same unit, and centralized reading of postoperative endoscopic examina- Another possible limitation of the present study was its observational design. The decision on which drug was used in the prevention of PER was not standardized; data in the medical records of these patients were compiled according to the findings in real-world clinical practice. The population was heterogeneous, mixing patients with low and high risk for recurrence. Patients with low risk were primarily managed with conventional therapy, while those with high risk for PER primarily used biologicals. There was also a combination of patients who used biologicals only after surgical procedures, along with patients who had already been on IFX or ADA before surgery, which may have biased data analysis.
The groups were not completely comparable for some important variables, with the biologicals group at a significantly higher risk for development of PER. Moreover, the absence of a significant difference in this international case series, with heterogeneous groups, may raise the question whether the postoperative use of biologicals could not counterbalance the intrinsically worse prognostic factors of this population. Early detection of PER and prompt prospective dose optimization in this group of patients could reduce the rates of PER in patients on ADA or IFX, and consequently highlight the differences between conventional and biological therapy in this scenario.
The greatest contribution of real-world observation, as represented by this study, is that postoperative management of CD can be further improved. Moreover, a better selection of patients for a determined therapy, based on risk factors, might counterbalance the differences between these two groups of patients.
In summary, in this multicenter observational study, PER prevention after ileocolectomies in CD patients was not different between patients receiving biological and conventional therapy. Prospective studies with better patient selection still indicate biological therapy best prevents PER in patients at high risk for recurrence. However, our data show that in clinical practice, the postoperative management of CD can be improved further.
